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Abstract. Following the COAR-SPARC conference in Porto, the COAR 

Controlled Vocabularies Interest Group met on the 16th  of April 2015 and had a 

detailed discussion about the new set of COAR controlled vocabularies, while 

proposing detailed actions to solve the remaining issues (mainly in the Resource 
Type vocabulary). Echoing aspects discussed about sustainability and organization 

(long-term technical support), as well as dissemination and implementation of 

COAR  controlled  vocabularies, the immediate projection of these issues has 
seemed to be quite feasible on PHAIDRA International long-term ecosystem.   

Nowadays this OAI-PMH environment consists of fourteen Open Access 

repositories disseminating their contents to EUROPEANA, OpenAIRE, 
OAPENLibrary, e-infrastructures Austria, and national CRIS etc. PHAIDRA 

International is taking all necessary steps to be constantly aligned with Trusted 

Digital Repositories criteria and  harmonized  (technically  and  semantically)  in  
line  with  COAR  Roadmap:  Future  Directions  for Repository Interoperability. 

The COAR Roadmap stresses that still many challenges remain with improving 

interoperability. These involve standardization of controlled vocabularies in use, as 
well as metadata and indicators, in connection with state-of-the-art 

interoperability approaches supporting Linked Open Data. There is an urgent 

need for PHAIDRA International to harmonize the encoding description (metadata 
properties) according to LOD-enabling strategies, and to adhere to multilingual 

COAR controlled vocabularies” shared registry (Knowledge Base) services. 

COAR Controlled Vocabularies can be easily implemented in PHAIDRA in fixed 
formats and mapped to related persistent RDF/SKOS versions. 
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1.  PHAIDRA International 

PHAIDRA (Permanent Hosting, Archiving and Indexing of Digital Resources and 

Assets) International 
2 

consists of fourteen Open Archives Initiative (OAI) persistent 
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digital repositories in use internationally at universities in Austria, Serbia, Montenegro 

and Italy. PHAIDRA is involved in content aggregation, reliable storing/archiving, 

linking for creation and archiving of multi-resource content types with a view to long- 

term data preservation (LIBER, 2014). 

Documentation of digital contents - uploaded and aggregated in PHAIDRA 

repositories is accomplished by means of metadata assignment on several levels:  

single file (individual  item),  collection,  container  (multiple  content  datastreams)  

and  paper (single file with relations to other objects). The metadata structure of 

PHAIDRA permits clear assignment of data covering contextual and provenance 

information (both analog and digital).  The descriptive metadata structure of 

PHAIDRA consists of three widely-endorsed descriptive metadata standard schemes 

such as Metadata Object Description Schema (MODS) crosswalked to Dublin Core 

(DC), and Learning Object Metadata (LOM). PHAIDRA metadata includes also 

locally developed metadata (e.g., UWmetadata, crosswalked to DC and some other 

metadata solutions) implemented as minimum information needed to fulfill 

requirements of different designated communities (Digital Humanities Centers, 

OAPEN Foundation, OpenAIRE, e- Infrastructures Austria, EUROPEANA Libraries, 

local CRIS, institutional repositories). The overall interoperability between 

PHAIDRA and designated communities is in accordance with policies (based on 

technical, content, organization agreements) about the perpetual use of data, Open 

Access (OA) and specific community recommendations such as, for example, COAR 

Roadmap: Future Directions for Repository Interoperability (COAR, 2015) providing 

common meaning to the requested and exchanged services and data in order to lower 

possible (technical, syntactic, functional, semantic) conflicts. 

2. Open Repositories towards Linked Open Data 

As stated by Zeng & Chan (2015, p.5), “within the spectrum of different perspectives 

on interoperability, semantic interoperability lies at the heart of all matters”, and goes 

“beyond those implementing the   canonical search paradigm f o r  seeking relevant 

information” 
3

.  Metadata and Knowledge Organization Systems (KOS;  names and 

subject heading authorities, ontologies, classifications, thesauri and other controlled 

vocabularies) are two related areas of most interoperability efforts. Without semantic 

interoperability, the meaning of the language, terminology, and metadata values in use 

cannot be negotiated or correctly understood. 

Different KOS have been already: shared through different registries (e.g., VEST, 

BARTOC.org, CKAN DataHub, European Union Open Data Portal, CIARD RING; 

COAR  controlled  vocabularies);  aligned  with  each  other  (e.g.,  according  to  ISO 

25964); linked on the frontline of the Semantic Web (SW, Web of Data), with the help 

of  web-based  tools  (VocBench,  SILK,  PoolParty,  Amalgame,  Protégé)  and  other 

concept and (meta)data harmonizing approaches; published as Linked Open Data. 

Linked Data (LD) offers great potential to connect open repository
 4 

users to a 
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vast array of interconnected heterogeneous sources found inside and outside of 

repository virtual walls. With LD every repository can provide access to linked 

specific datasets, without converting full metadata records. Metadata statements - 

rather than whole records - can be aligned and mashed up from a variety of datasets. 

Where the repository is based on highly specialised formats for the exchange 

of its metadata and authority files, open web standards (LD included) and 

programming can be used to process them (LOD-LAM Project, 2015). 

The COAR Roadmap stresses that Linked Open Data (LOD) and their provision 

have the most important interoperability function in the SW environment and, 

consequently, to be considered the best candidates for interoperable web services for 

repositories. By engaging both LOD-enabled metadata and KOS data values published 

as LOD trustworthy (i.e. maintained in long term by authoritative organizations) 

sources, repositories can augment access to the best (most relevant and most reliable) 

sources of the required information. 

The “supporting Linked (Open) Data” aspect in the COAR Roadmap is cross-

linked with other (cross-independent) aspects, such as: improving metadata quality; 

extending/replacing metadata exposition protocols; supporting long-term preservation 

and archiving; extending usage of visualization tools (along with implementing best 

practices for search engine optimization); handling of complex/compound/nested 

repository objects (e.g., Enhanced Publications); monitoring OA mandate compliance; 

exposing versioning information; extending the bi-directional connectivity of 

repositories and their services (technical issues and strategic benefit). 

Information, data and knowledge modeled and processed according to LD  

techniques “practice at different levels of semantic precision surpass the current 

syntax-based possibilities in a qualitative fashion and thus can be processed, 

exchanged, referred and linked to different statement levels” (Isaac, Baker, 2015, p.35). 

To experience how LOD-ready data (metadata properties and controlled 

vocabulary value data pairs) represent and support navigation of (external) related 

contents, one can access AGRIS (International Information System for the Agricultural 

Sciences and Technology) platform
5
 and search for some contents. AGRIS leverages 

the power of descriptive  LOD-enabled  metadata  (encoded  according  to  LODE-BD 

Recommendations (Subirats, Zeng, 2015)) as well as AGROVOC LOD Thesaurus 

mapped     (through     s k o s : c l o s e M a t c h ,      s k o s : e x a c t M a t c h      R D F / S K O S 

s y n t a x e s )  to  other  sixteen  LOD-ready    controlled  vocabularies on  its  backbone 

(Subirats, Zeng, 2014), and openly shared via CKAN Data Hub
6
. 

 

2.1. PHAIDRA towards Linked Open Data 

SKOS, a modern well established SW standard, can potentially support: formal 

alignments and hierarchical grouping of concepts using different SKOS relations (e.g. 

skos:exactMatch, skos:closeMatch, skos:narrower, skos:broader, skos:related); 

translation of concept labels; URI-based mapping to similar concepts in other KOS. 

(Open Metadata Handbook, 2012). 
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Controlled vocabularies implemented in PHAIDRA International can be processed 

and aligned with existing trustworthy (based on persistent URIs) controlled 

vocabularies – such as EUROVOC Thesaurus and Dewey classification encoded in 

RDF using SKOS, Association for Computing Machinery (ACM) classification and 

Art & Architecture Thesaurus in LOD version – with help of a web-based, 

multilingual, editing and workflow tool VocBench v.2.3 (2015). All concepts 

controlled vocabularies in use should   be   rendered/identified   with   persistent   

URIs   and   stored   in   triple store Terminology server, in order to be reused. 
 

2.2. Linked Open Data-enabled bibliographic data 

Without syntactic interoperability - underpinned primary by metadata - data and 

information cannot be handled properly with regard to formats, encodings, properties, 

values, and data types; and therefore, they can neither be merged nor exchanged. 

Despite the importance of syntactic interoperability, still different repository data can 

be difficult to find on the Web. This means, that a number of repositories are losing 

public influence and impact rather than providing much needed leadership to the 

information age. To address this dilemma, the following questions may arise: (i) is 

there any consistent well-structured metadata modeling and encoding methodology (in 

spite of concurrent proliferation of metadata standards) that can ensure maximum 

interoperability  among  digital  objects  on  the  frontline  of  LOD?;  (ii)  are  there 

significant metadata properties related to the reuse of digital 

data/information/knowledge   and how can these be identified and expressed?; (iii) 

could repository management and the user experience really benefit from bibliographic 

data published as LOD? 

The already mentioned LODE-BD Recommendations were born to provide clear 

practical  solutions  for  these  cutting  edge  issues.  LODE-BD is  a  reference  tool 

providing practical support on significant metadata modeling decisions (in both depth 

and detail), metadata encoding (enabling data re-use) and implementation (satisfying 

local and/or specific needs), while insuring sharing of meaningful (with clear purport) 

and comprehensive (both to humans and web engines) bibliographic data. LODE-BD 

also clarifies what kind of KOS values should be used to produce high-quality LOD- 

enabled bibliographic data, easily exchangeable through open repositories and sharable 

on the SW. 

The present use-case proposes to align the encoding of metadata properties in all 

PHAIDRA RDF-aware repositories according to LOD-BD strategies encouraging the 

reuse of different LD-enabled KOS data values in property–value statement pairs. 
 

3. COAR Vocabularies. Some alignment and implementation issues 

Focusing on open repository interoperability issues, COAR vocabularies (2015) - 

published in traditional/fixed formats and anchored to URI-RDF/SKOS with the help 

of  the  VocBench  tool  -  represent  a  high  recommendable  set  of  standardized 

multilingual controlled vocabularies. Concept labels of these latter can be easily used to 

encode metadata properties, thus providing the cornerstone of effective representation 

of bibliographical records for different communities of users. 



The COAR Resource type controlled vocabulary has largely been compared to 

other vocabularies (used in repositories), to address a number of alignment issues, as 

follows: 

 resource type: comparison performed with DataCite metadata kernel, 

Elsevier CrossMark, CASRAI Dictionary for publications, CERIF Semantic 

Vocabulary, dcmi_terms, e-LIS, Gateway to ResearchData (GtR), PubMed, 

PURE, RIOXX, SWAP schemes; 

 access rights and versions: comparison performed with RIOXX, NISO-

ALPS-JAV schemes, EPrints access rights vocabulary; 

 grant agreement identifiers: comparison performed with RIOXX and FundRef 

schemes; 

 resource identifier schemes: comparison performed with LOC identifiers 

vocabulary; 

 date  types  and  value:  comparison  performed  with  DataCite,  dcmi_terms,  SWAP,  Bibo-

Ontology; 

 classification concepts: LOC classification scheme vocabulary. 

 

COAR vocabularies formats are replicating good practices of other open 

communities (e.g. CLARI
77

) publishing controlled vocabularies. COAR vocabularies 

adhere to the following principles: open vocabularies and open standards  (under open 

licenses) are preferred over proprietary standards; formats and protocols are well-

documented, verifiable, proven (being used in practice).  COAR vocabularies can be 

implemented in repositories through plug in to import an RDF into the systems and 

integration through XML, with the name space for the vocabularies 

<http://purl.org/coar/> and redirection of <info:eu> URIs (Figure 1). 

 

 
 

Figure 1. Data flow components for the COAR Controlled Vocabularies. 

 

                                                           
7 Available at:   https://www.clarin.eu/content/standards-and-formats; 

https://openskos.meertens.knaw.nl/clavas/web-report/documentation/clavas-overview.html (Accessed: 19 
February 2016). 

 

http://purl.org/coar/
https://www.clarin.eu/content/standards-and-formats
https://openskos.meertens.knaw.nl/clavas/web-report/documentation/clavas-overview.html


 

COAR vocabularies will be exported in PHAIDRA in RDF and HTML formats. 

Afterwards a list of all required (from COAR community) export functionalities will be 

investigated and a survey to identify the needs in terms of data (vocabulary) ingestion 

and data publication will be prepared. 

Conclusions 

In respect to the use-case PHAIDRA International - on which COAR controlled 

vocabulary community, is working on - there are some final 

considerations/proposals that can become actions/tasks to be undertaken: (1) all 

concepts of KOS implemented in PHAIDRA fixed formats should be turned to 

(persistent) URI-RDF/SKOS notations. Existing URI-RDF/SKOS versions of KOS 

should be re-used; (2) all concepts of KOS turned into URI-RDF/SKOS should be 

mapped/switched-off/crosswalked/cross- referenced on COAR vocabulary backbone 

based on LOD-ready concepts. 

The implementation of COAR controlled vocabularies in PHAIDRA repositories 

will not only expand semantic expressivity of metadata in use, but also provide 

normalization and validation of metadata properties, according to standard COAR 

community requirements included as default for research contents, firstly at the 

European  level.  Normalization and  validation  of  PHAIDRA  (meta)data  properties 

through  COAR  vocabularies  will  certificate  PHAIDRA  as  a  trustworthy  member 

(Solodovnik, Budroni, 2015) of European research community, highly and reciprocally 

tuned with OpenAIRE/Zenodo,  DANS,   Dataverse Network and other national and 

international research infrastructures. 

Last but not least, COAR vocabularies in PHAIDRA International will serve as 

input for language tools to manipulate metadata records at international level, as well 

as to improve usability of PHAIDRA multilingual user interfaces according to 

hierarchical levels of the COAR vocabularies. 

By focusing on PHAIDRA International use case, COAR controlled vocabulary 

group (in  cooperation  with  other  COAR  working  groups)  is  planning  to  

document serialization of specific formats, and fetching strategies to retrieve COAR 

vocabularies from web services and to import them into repository platforms. 
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